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Abstract
For years, sports economists have attempted to understand the impact of salary caps in
sports leagues, as they can have an impact on a team’s favored personnel approach. In the
National Football League (NFL), one of the more important positions is the team’s quarterback,
who has the ability to command large contracts. This paper examines the work of past
researchers, and attempts to add to the literature by analyzing data from the past ten NFL
seasons. I find inconclusive results relating to the relationship between a NFL team’s winning
percentage and the amount of salary cap space allocated for their starting quarterback.
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Introduction
In the field of economics, measuring the efficiency of allocative decisions is important, as
it is usually not possible to make decisions that will be able to equally benefit every member of a
given society. Allocative efficiency is an important property to consider, as it can play a role in
determining the quality of life available to individuals, based on the quality of decisions made.
This idea is especially important when one considers economic efficiency as a term that is used
“in order to denote the state of best possible operation of a product or service market” (Petrou,
2014, p. 1). The notion of allocative efficiency could be expanded to realms outside the
traditional format of a market economy, as it is always intriguing to consider how optimal the
distribution of given resources truly is. One such instance could be professional sports, where
sports teams are often under the confines of a salary cap that dictates and limits the amount of
money that they are able to spend during a particular season. A prominent example in the United
States is the National Football League (NFL), which is amongst the country’s most famous
sports leagues, and is the highest format of professional football in North America. Like many
other sports leagues, the NFL adheres to a revenue-sharing system which strives to make the
most of the billions of dollars they make every year. For instance, during the 2018-2019 NFL
season, the league totaled $8.78 billion in shared revenue, with each of the 32 NFL teams
receiving an equal cut of $274.3 million (Rovell, 2021).
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Figure 1: San Francisco 49ers' 2021-2022 Positional Spending, courtesy of The Athletic

With that thought in mind, it might be interesting to consider how a given NFL team
adhered to the salary cap during the league’s most recent season. Figure 1 gives a breakdown of
the San Francisco 49ers’ spending decisions during the 2021-2022 season and indicates that the
team chose to spend the most money on their defensive linemen (DL), quarterbacks (QB), and
defensive backs (DB), respectively.
The quarterback position is undoubtedly one of the most important in all of American
team sports, as NFL teams can spend decades looking for the ‘franchise’ player that is capable of
helping them achieve sustained success. However, due to the salary cap, teams may value
quarterbacks differently, and can choose to allot more money and resources to other parts of the
team. This leads me to my research question, which is – Is it possible to determine a correlation
between a NFL team’s winning percentage and the percentage of their salary cap dedicated to
their starting quarterback? My ability to answer this question relies heavily on the work of
economists who have delved into this topic in the past. I will also utilize data from the past NFL
seasons in order to see if it is possible to utilize regressions to determine a positive or negative
effect, with control variables also playing a key part.

4

Why is this important?
The importance of this topic is paramount for many Americans, as sports are a very large
part of our society in the United States, due to the wide prevalence of sports teams and leagues
across the country. Whether or not you are an avid sports fan, events that occur in the sporting
world do tend to impact your life, due to the massive fan followings for American team sports.
This topic may not directly impact someone’s life, but it is becoming an interesting case study in
the NFL, due to the widely increasing contracts that have been given to quarterbacks in recent
years. When teams are guaranteeing vast amounts of money to quarterbacks, shouldn’t the fans
of these teams know if there is a correlation between this and the team’s success or failure?

How have researchers approached this question?
In his article, “Allocation of Scarce Resources: Insight from the NFL Salary Cap”,
Richard Borghesi attempts to correlate the relationship between pay and performance, which he
believes to be heavily important in fields such as economics and finance. He mentions that in
most fields, “when pay is distributed evenly among employees, cooperation increases and firm
efficiency improves” (Borghesi, 2008, p. 537). He believes that sports leagues such as the NFL
contain an obvious performance metric, which is the number of wins a team obtains in a given
season. Hence, it is his belief that professional sports leagues present a good opportunity to
properly quantify the cost-benefit analysis of choosing to hire and pay extremely talented
players. Borghesi notes that having strict caps for a team’s salary and player composition may
lead to franchises receiving disproportionate returns to investment for rostering certain players.
For instance, he mentions that certain teams may be willing to accrue large rents for talented
players, because the notion of having one talented quarterback is better than having multiple
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average ones. This can lead to a conundrum for teams, as they must figure out the optimal
distribution scheme that simultaneously ensures on-field success and appeases the financial
desires of their star players. In this vein, he does mention that “the relationship between wage
inequality and team performance is potentially important because large disparities in player pay
may disrupt team cohesion” (Borghesi, 2008, p. 537). Adding to this, he also mentions that
previous studies in American team sports have shown that franchises which opt for relatively low
amounts of salary dispersion could perform better than their competitors, even though there is
not a proven connection between the ‘fairness’ of a contract and team performance (Borghesi,
2008, p. 537). Borghesi’s study utilizes two different team-building approaches seen in the NFL.
The first option entails prioritizing the utilization of resources on a number of highly talented and
expensive star players, such as a quarterback, while supplementing them with a wide range of
affordable teammates. The second approach involves distributing a team’s money more evenly,
with more ‘mid-level’ talent and a focus on ensuring team cohesion. Borghesi mentions that in
most cases, the dispersion present between highly paid star players (such as quarterbacks) can be
justified by superior performance, which he tries to justify by analyzing player productivity
(Borghesi, 2008, p. 538). This productivity analysis splits the standard NFL team into the two
main units present on the field – offense and defense. Borghesi’s research finds that teams which
follow a ‘superstar’ approach on offense, which is often the case with tenured quarterbacks, may
perform poorly on the field, due to the potential of damaged morale. This can happen when a
highly paid quarterback’s teammates do not believe that their performance is deserving of a hefty
contract (Borghesi, 2008, p. 548). Damaged morale could play a role in producing inferior
performance, but it is important to note that quarterbacks also require the presence of talented
supporting casts, which could be hindered by the superstar approach. Furthermore, when teams
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gamble on the ability of highly paid quarterbacks to stay healthy, they may be unable to
supplement their offensive lineup with extremely talented playmakers. This becomes
increasingly evident when the expensive starter gets injured, leaving his backup to play with
subpar players who are not capable of elevating the team to elite performance. He finds that
“teams win more games on average when unjustified pay and unjustified dispersions in pay are
lower than league averages” (Borghesi, 2008, p. 548). Borghesi adds to this idea by mentioning
that even though superstar quarterbacks may be deserving of their large contracts, their mere
presence on the team’s roster could lead to disruption for their on-field performance. Hence, he
suggests focusing on hiring talented coaches, due to the lack of a salary cap for coaching hires,
and the ability of intelligent coaches to bring the best out of average players (Borghesi, 2008, p.
549).
In their paper, “Optimizing the Allocation of Funds of an NFL Team Under the Salary
Cap”, Jason Mulholland and Shane Jensen, the two authors approach the ‘issue’ of managing the
NFL’s strict salary cap by comparing the situation to the league’s main peers in the domain of
American sports. For instance, they mention that “unlike some other professional sports leagues,
the NFL has a strict team salary cap, meaning that teams cannot pay a luxury tax to obtain
permission to have a higher player salary total” (Mulholland and Jensen, 2018, p. 767). The
authors believe that the NFL is a classic example of an ‘allocation of a scarce resource’ decision,
which is common in situations of uncertainty. To address this situation, they structured their
research to encompass all position groups present in the NFL, in order to see “the position group
that maximizes the total expected win contributions across all positions (expected wins) with the
restriction of the salary cap” (Mulholland and Jensen, 2018, p. 767). Mulholland and Jensen
specifically make mention of the allure of having a star quarterback, which is the crown jewel of
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most team executives and owners. They note that even though it is a common belief amongst
league observers that the teams with the best quarterbacks are the most successful, it may not be
optimal from a team performance standpoint to have the highest-paid quarterback (Mulholland
and Jensen, 2018, p. 767). They also mention that once player performance was considered, they
found that the optimal allocation strategy is highly uniform. Furthermore, this approach does
“allocate a relatively high salary to quarterbacks, though not as high as the top NFL quarterbacks
actually receive” (Mulholland and Jensen, 2018, p. 768). They acknowledge that there are
multiple ways for a team to link the importance of their quarterback to their salary cap
management. For instance, it is noted that there are three main ways for a team to manage the
quarterback; the team can opt to pay them ‘big money’, they could pay a young quarterback
based on the pre-negotiated rookie contract scale or choose to pursue neither option. In most
cases, the ideal option for a team would be to have a good quarterback on their rookie contract,
where the team can “enjoy good production at quarterback and extra money to spend on other
positions” (Mulholland and Jensen, 2018, p. 768). The primary example given to exemplify this
claim is the two-year stretch of dominance in the mid-2010s by the Seattle Seahawks, who were
able to masterfully utilize the rookie contract years of their star QB Russell Wilson, by
surrounding him with talented players who were not earning ‘superstar’ contracts at the time.
This carefully constructed roster led Seattle to two consecutive Super Bowl appearances,
including a victory in 2013’s Super Bowl XLVIII. Mulholland and Jensen approach their work
with the caveat that complete information clearly does not exist, as it is not feasible for teams to
correctly predict how a given player will perform in the future. Their model focuses on the
notion of ‘uncompensated wins’, which compares a player’s actual contributions to victories to
their initially projected number based on their contract (Mulholland and Jensen, 2018, p. 769).
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Using the example of the Seahawks, the two authors emphasize the idea that teams with a higher
upside of uncompensated wins are in a better position to achieve success in a given time period.
Even though they mention that quarterbacks can lead the league in uncompensated wins, this
does not always translate to sustained success for a team. The Seahawks’ quarterback Russell
Wilson had one of the highest uncompensated win totals in the league, but he was aided by
several other star players on his team, such as cornerback Richard Sherman, who led the list of
non-quarterbacks in the same category. Hence, Mulholland and Jensen are of the opinion that
teams like the Seahawks of the 2010s were successful when they had “many successful draft
picks and had productive players playing on low rookie-contract salaries” (Mulholland and
Jensen, 2018, p. 774).
In their article, “Winner Take All in the NFL”, Michael Leeds and Sandra Kowalewski
attempt to discover if it is possible to directly compare positional performance in the NFL, which
is not easily done, due to the different statistics produced by players such as quarterbacks (who
are measured by passing yards and touchdowns) and defensive lineman (who are measured by
tackles and sacks). In order to determine salary cap efficiency, the two authors chose to run
regressions for ‘skill position’ players, which include quarterbacks, running backs, wide
receivers, and tight end. These players are under consideration, as they primarily operate with the
football in their hands, which makes a measure of direct impact on team performance slightly
easier than positions such as cornerback, where it is often a good thing for the player to have a
lower volume of statistics (Leeds and Kowalewski, 2001, p. 245). In a similar fashion to other
observers, they found that “players who were underpaid for the level of their performance had
greater returns to performance than highly paid players” (Leeds and Kowalewski, 2001, p. 245).
Another major focus of their investigation is the impact of free agency, where players are free to
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leave their team to be highly compensated elsewhere. Specifically for quarterbacks, the advent of
free agency led to an increase in the position’s median salary, due to the high value placed on the
position by decisionmakers in the NFL. In the lenses of Leeds and Kowalewski’s research, high
performance by quarterbacks appears to have done more for an individual’s earning potential
than the ability of teams to win more on the field. This is due to salary cap restrictions, which
often force teams to make difficult personnel decisions. (Leeds and Kowalewski, 2001, p. 255).
In their article, “NFL Salary Cap Allocation: Matching Theory with Observed Behavior”,
Chris Jeffords and Todd Potts attempt to determine the optimality of certain salary cap allocation
decisions, as NFL teams have the flexibility and the wherewithal to take vastly different
approaches. The two authors draw upon previous researchers who mention that spending more
than the league average on positions such as quarterback and offensive line may lead to poorer
overall performance (Jeffords and Potts, 2019, p. 270). Their model attempts to predict behavior
by NFL teams and has found that teams will tend to overspend on offensive positions, such as
quarterback. All in all, they do not believe that it is inefficient for teams to be close to the salary
cap limit, as having a “greater ‘distance’ from the cap is associated with reduced team success”
(Jeffords and Potts, 2019, p. 274). In the case of teams who are owned by ‘cash-poor’ owners,
they may not have the ability to routinely spend up to the salary cap, which could put the team at
a competitive disadvantage in certain situations.
In their article, “Positional WAR in the National Football League”, Andrew Hughes,
Cory Keodal, and Joshua Price attempt to decipher the value of NFL players in terms of position,
through the usage of ‘wins above replacement’ (WAR). Their work is similar to that of other
researchers, but deviates through the usage of WAR, which tries to utilize the impact of player
injuries to see how valuable a given player truly is to their team. Hughes et al., find that
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“quarterbacks are the most valuable position by a wide margin”, ahead of other skill positions
such as wide receiver and tight end (Hughes et al., 2016, p. 600). This idea is also reinforced by
the relative scarcity of talent at the quarterback position, which often causes teams to be willing
to dedicate more resources to solidify their team’s standing in the league. Hence, in the views
propagated by the authors, it is fair to say that dedicating more salary cap space to quarterbacks
is warranted, as having a subpar replacement would likely lead to unideal performance on the
field (Hughes et al., 2016, p. 608).
In his article, “The Sunk-Cost Fallacy in the National Football League: Salary Cap Value
and Playing Time”, Quinn Keefer analyzes the emphasis that NFL teams seem to place on firstround draft selections, which are thought to be amongst the most important assets in a franchise’s
arsenal. Even though his research does not directly focus on the value of quarterbacks, it is quite
relevant, due to the fact that many NFL teams choose to invest in their future by drafting
quarterbacks in the first round of the league’s draft. These decisions could be seen as inefficient
and ‘sunk costs’, if it is evident that the player selected was not an efficient utilization of
resources. In Keefer’s words, “if sunk costs are significant determinants of playing time, teams
may be operating inefficiently” (Keefer, 2017, p. 283). Due to the pre-negotiated rookie contract
scales that exist in the NFL, first round draft picks take up a larger portion of the salary cap than
their peers drafted in later rounds. This may not always be beneficial, as Keefer mentions that
“quarterbacks selected early in the NFL draft are not more productive than their later round
counterparts” (Keefer, 2017, p. 286). He finds that the sunk-cost fallacy is present in the NFL, as
first round draft choices tend to start in more games than draft choices from later rounds (Keefer,
2017, p. 293-94). Hence, from this viewpoint, if NFL teams are making personnel decisions
based on the draft capital and money allotted for certain individuals, such as a quarterback, and
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are failing to succeed on the field, the sunk cost fallacy could be seen as an explanation as to why
quarterbacks are not always worth the salary cap premium that teams appear to attach to them.
In their article, “The Impact of Free Agency and the Salary Cap on Competitive Balance
in the National Football League”, Andrew Larsen and Aju Fenn analyze how the introduction of
free agency and the salary cap prior to the 1993 NFL season may have played a role in shaping
how teams view the competitive environment of the league. They note that instances such as this,
along with prior expansion drafts may have helped to promote competitive balance, due to a
greater dispersion of talent across the league (Larsen and Fenn, 2006, p. 382). They also mention
that when teams choose to pay their ‘top talent’ such as quarterbacks, in order to prevent them
from entering the free market, it could make them less capable of “fielding teams that are up to
the par with the rest of the league” (Larsen and Fenn, 2006, p. 382). Their investigation includes
data that summarizes the number of points scored by NFL teams, which can often be aided by
strong talent on defense and special teams. This is a good summary as to why football is a ‘team
game’, wherein it is very difficult for individual units to win the games by themselves without
some semblance of support from the other units on the team. Even though they state that “higher
concentrations of offensive talent go hand in hand with lower levels of competitive balance”, it
may be fair to state that being unable to field competent defensive and special-teams players
could lead to weakened results for the offense, due to a reduced ability to start drives in
advantageous situations (Larsen and Fenn, 2006, p. 383).
In his article, “A Resource-Based Look at Compensation Strategy: Application and
Implementation of Competitive Advantage”, James Carey focuses on how NFL teams can
choose to approach the league’s salary cap in a variety of ways. He mentions that due to the
league’s desire for parity and the presence of a revenue-sharing system, NFL teams in small
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markets do not have to be worried about competitors from larger markets spending much more
money than them (Carey, 2008, p. 134). As quarterbacks are usually amongst the highest paid
individuals on a given team, the structure of the league’s financial systems will often force teams
to make concessions in other facets of their personnel groups. This common idea which is shared
amongst many economists may serve to show individuals why merely choosing to spend more
money on a star position like quarterback does not guarantee any sort of on-field success.
However, Carey deviates from other researchers by shedding light on the ways in which
successful teams have chosen to manipulate the salary cap. He mentions that “even though the
salary cap creates a hypothetical ceiling on the amount of money that teams can spend in a given
year, the ceiling is frequently exceeded from a cashflow standpoint, depending upon a team’s
orientation towards risk” (Carey, 2008, p. 134). In circumstances such as this, NFL teams
‘borrow’ money from the salary caps of future seasons in order to pay out more cash in the
present that enables them to fund substantial salaries. From this viewpoint, it could be fair to
argue for the importance of signing quarterbacks to large contracts if the team is able and willing
to structure contracts in a manner that has minimal consequences in the short-term, but could
lead to financial drawbacks in the long run. Carey mentions that one way to do this is to utilize
signing bonuses, which are prorated over the course of the contract’s lifetime, even though they
are paid immediately to the player. Hence, the team’s desire to spend more money in the short
run could help them justify the presence of a large contract on their roster (Carey, 2008, p. 135).
All in all, Carey does mention that “if it can be shown that a relationship exists between some (or
all) salary cap components and team performance, then the presumption of resource
heterogeneity is also affirmed” (Carey, 2008, p. 137). When it is clear that certain players are just
more talented than their peers, spending as far as possible to the league’s limits could be a
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justified approach because Carey believes that player productivity is a key factor towards a
difference in wins (Carey, 2008, p. 142). Certain teams may be more prone to success when they
choose to construct their roster around a highly paid quarterback if they know what they are
looking for in supplemental players and have a well-defined strategy that can be implemented in
a manner that maximizes their available resources (Carey, 2008, p. 147). As the NFL can be seen
as an ‘imitation league’, where teams try to emulate successful formulas propagated by winning
teams, this approach has both worked and failed, but choosing to go about doing so in a unique
and well-thought manner could help “raise the barriers to imitation” (Carey, 2008, p. 142).

What is my answer to this question?
I entered this investigation with the belief that there is a strong correlation between the
salary cap space allotted to a NFL team’s quarterback and the team’s ability to produce positive
results on the field. I have had this belief due to the notion that money is finite in salary-capped
leagues such as the NFL, as teams simply cannot afford to pay every player a ‘top of the market’
contract. As numerous researchers have stated, there is evidence in the NFL to suggest that teams
who have carefully constructed their rosters around young and/or lesser paid quarterbacks may
have set themselves up for longer bursts of sustained success. At the same time, I do agree with
the notion that teams who are unwilling and unable to spend close to the salary cap may be doing
themselves and their fans a disservice, as they may be showing that they are not truly committed
to doing everything required to achieve on-field success. I believe that there is a negative
correlation between the large share of a starting quarterback’s salary cap allocation and the
resulting on-field success for their team.
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Data and Methodology
In order to answer my question, it is paramount for me to be able to prove my statements
with data from the past decade of the NFL. Hence, I ran regressions utilizing data ranging from
2011 to 2020, with the dependent variable of the observation being Winning Percentage (WP)
for each of the NFL’s 32 teams, which was obtained using the archives on the NFL’s website.
These regressions were performed in two phases, with the first portion incorporating one
separate regression for each season, and the second part utilizing the aggregated data to account
for potential variations in certain seasons. As has been discussed several times already, the
primary independent variable under consideration is the Fraction of Salary Cap (F) dedicated to
the 32 starting quarterbacks in the NFL during the designated time period. This data was
obtained using information from Over The Cap, a website that primarily focuses on exhibiting
and analyzing the publicly available information regarding contract terms and information. In
order to see if there would be any fluctuation with the primary relationship being examined, I
also utilized two control variables, which were Interconference Winning Percentage (IWP), and
Strength of Schedule (SOS), as both of these factors can give an interesting insight into the
relative potency of a given NFL team. With these variables, the first part of my investigation
utlized four separate regressions for each of the 10 NFL seasons under consideration. All four
variables under consideration can be seen in Figure 2, which exhibits information from the 201112 NFL season.
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Figure 2: Data from the 2011-12 NFL season

Results
Part 1: Utilizing the data across 10 separate seasons

Figure 3: Regression Output for 2011 Season, reflecting Fraction of Salary Cap
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Figure 3 represents the output for the first regression of the 2011 NFL season, where the
relationship between the two key variables is exhibited. My hypothesis about a strong correlation
between winning percentage and the fraction of salary cap space allotted for quarterbacks is not
off to a strong start with a R-Squared value of 0.057, which indicates that a mere 5.7% of the
variance in winning percentage can be explained by how much money NFL teams choose to
spend at the quarterback position. Furthermore, the Significance F value of 0.187 would appear
to make this model statistically insignificant, due to the value being much higher than the
appropriate values at the 95% and 99% confidence levels, respectively. Even more importantly,
as the P-value for the fraction of salary cap space is equivalent to the Significance F value of
0.187, it is another blow to the potential statistical significance of this investigation. At the same
time, the Coefficient value for the fraction of salary cap space is a positive value of 1.16, which
would suggest a positive correlation between the two variables. Either way, this would indicate
that my null hypothesis should not be rejected, due to a lack of statistical support. These ideas
hold for the regressions done for the next nine seasons under consideration, with there only being
a handful of years where the potential relationship between winning percentage and the fraction
of salary cap space allotted for quarterbacks appears to be even more insignificant.

Figure 4: Regression Output for 2011 Season, reflecting Fraction of Salary Cap and Interconference Winning Percentage
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Figure 4 represents the output for the second regression of the 2011 NFL season, where
the relationship between the two key variables is exhibited, with the addition of Interconference
Winning Percentage as a control variable. It is shown that the fraction of salary cap space
allotted for quarterbacks and interconference winning percentage combine to explain around
58.2% of the variation for winning percentage, due to the R Square value of 0.5816. In addition,
the Significance F value in this case would appear to be more statistically significant, due to the
value being lower than the appropriate values at the 95% and 99% confidence levels,
respectively. The coefficient values for fraction of salary cap space and interconference winning
percentage are both positive, which still indicates a positive correlation. However, they are much
lower than the coefficient value produced in the first regression. Once again, it is crucial that the
P-value for fraction of salary cap space is well above 0.05, which would indicate a lack of
statistical significance once again. On the other hand, interconference winning percentage does
not suffer from this flaw, as its P-value could be interpreted as one of statistical significance. As
with the first regression, these results largely hold amongst all the ten seasons under
consideration.

Figure 5: Regression Output for 2011 Season, reflecting Fraction of Salary Cap and Strength of Schedule
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Figure 5 represents the output for the third regression of the 2011 NFL season, where the
relationship between the two key variables is exhibited, with the addition of Strength of Schedule
as a control variable. Fraction of salary cap space and strength of schedule combine to explain a
mere 12.4% of the variance, due to the R Square value of 0.124. The Significance F value in this
case would appear to make this model statistically insignificant, due to the value being much
higher than the appropriate values at the 95% and 99% confidence levels, respectively. The
coefficients for both fraction of salary cap and strength of schedule vary in this regression, as the
fraction of salary cap remains at a positive value, which suggests a positive correlation between
it and the dependent variable of winning percentage. On the other hand, strength of schedule is
negative, which would suggest a negative relationship between it and the dependent variable.
Once again, the P-value for fraction of salary would suggest that there is no statistical
significance to the investigation, as it easily surpasses the threshold of 0.05. This is also true for
strength of schedule, as its’ corresponding p-value is greater than 0.05. Other than some variation
with the resultant coefficients, the results of the third regression largely hold constant for the
remaining nine seasons under consideration.

Figure 6: Regression Output for 2011 Season, reflecting Fraction of Salary Cap, Interconference Winning Percentage, and
Strength of Schedule
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Figure 6 represents the output for the fourth regression of the 2011 NFL season, where
the relationship between the two key variables is exhibited, with the addition of Strength of
Schedule and Interconference Winning Percentage as control variables. After utilizing all the
variables under consideration, the R Squared value is 0.655, which indicates that 65.5% of the
variance in winning percentage could be explained by explained by fraction of salary cap space,
interconference winning percentage, and strength of schedule. In this case, the Significance F
value could be interpreted as being statistically significant, as the value is lower than the
appropriate values at the 95% and 99% confidence levels, respectively. Once again, the
coefficients in this regression vary, as strength of schedule is a negative value, which would
indicate a negative correlation between it and winning percentage. On the other hand,
interconference winning percentage is negative, which would suggest a negative relationship
between it and the dependent variable. The fraction of salary cap space allocated to a team’s
starting quarterback is once again positive, which suggests a positive correlation between it and
the dependent variable of winning percentage. Both strength of schedule and interconference
winning percentage appear to be statistically significant, as their respective p-values are well
below the threshold of 0.05. On the other hand, the P-value for fraction of salary would once
again suggest that there is no statistical significance to the investigation, as it easily surpasses the
threshold of 0.05. This finding was fairly consistent across the remaining nine seasons under
consideration.
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Part 2: Utilizing aggregated data

Figure 7: Regression Output for all ten seasons, reflecting Fraction of Salary Cap

Figure 7 represents the output for the first regression of the aggregated data, where the
relationship between the two key variables is exhibited. In this case, there does not appear to be a
strong correlation, as the R Square value of 0.026 indicates that the fraction of salary cap space
only accounts for 2.6% of the variation present for winning percentage. The Significance F value
could be interpreted as being statistically significant, as the value is lower than the appropriate
value at the 95% confidence level. As the coefficient value for salary cap space is positive, this is
indicative of a positive relationship between the two variables. This would suggest that my null
hypothesis should not be rejected, due to a lack of statistical support. The statistical significance
of the investigation is strengthened by the P-value of 0.004, which is below the threshold of 0.05.
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Figure 8: Regression Output for all 10 seasons, reflecting Fraction of Salary Cap and Interconference Winning Percentage

Figure 8 represents the output for the second regression of the aggregated data, where the
relationship between the two key variables is exhibited, with the addition of Interconference
Winning Percentage as a control variable. Fraction of salary cap space and interconference
winning percentage combine to explain 49.2% of the variation in winning percentage, due to a R
Square value of 0.492. The Significance F value could be interpreted as being statistically
significant, as the value is considerably lower than the appropriate values at the 95% and 99%
confidence levels, respectively. Both salary cap space and interconference winning percentage
are shown to be positive coefficients, which indicates a positive correlation between both
variables and the dependent variable. Interconference winning percentage by itself is shown to be
a statistically significant value, as its P-value falls well below the threshold of 0.05. On the other
hand, fraction of salary cap space may not be statistically significant, as its P-value is greater
than 0.05.
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Figure 9: Regression Output for all ten seasons, reflecting Fraction of Salary Cap and Strength of Schedule

Figure 9 represents the output for the third regression of the aggregated data, where the
relationship between the two key variables is exhibited, with the addition of Strength of Schedule
as a control variable. Fraction of salary cap space and strength of schedule combine to explain
only 2.8% of the variation in winning percentage, due to the R Square value of 0.028. The
Significance F value could be interpreted as being statistically insignificant in this case, due to
the value being considerably higher than the appropriate values at the 95% and 99% confidence
levels, respectively. Strength of schedule is shown to be a negative coefficient, which indicates a
negative correlation between it and winning percentage. On the other hand, fraction of salary cap
space is once again positive, showing that it has a positive relationship with winning percentage.
Strength of schedule is shown to be statistically insignificant to the investigation, as its P-value is
well above the threshold of 0.05. On the other hand, fraction of salary cap space is statistically
significant, as it has a P-value of 0.004.
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Figure 10: Regression Output for all ten seasons, reflecting Fraction of Salary Cap, Interconference Winning Percentage, and
Strength of Schedule

Figure 10 represents the output for the fourth regression of the aggregated data, where the
relationship between the two key variables is exhibited, with the addition of Strength of Schedule
and Interconference Winning Percentage as control variables. Fraction of salary cap space,
strength of schedule and interconference winning percentage combine to explain 49.2% of the
variation in winning percentage, due to the R Square value of 0.492. The Significance F value for
all 3 variables could be interpreted as being statistically significant in this case, as the value is
significantly lower than the appropriate values at the 95% and 99% confidence levels,
respectively. All 3 variables are shown to be positive coefficients in this instance, which would
indicate a positive correlation between them and winning percentage. Interconference winning
percentage by itself is shown to be statistically significant to the investigation, as its P-value falls
below the 0.05 threshold, which contrasts with strength of schedule, due to its P-value being
greater than 0.05. Yet again, fraction of salary cap space is shown to be statistically insignificant,
as its P-value of 0.16 easily surpasses 0.05.
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Conclusion
This paper attempted to examine the potential correlations between a NFL team’s
winning percentage and the amount of salary cap space allocated to their quarterback, which has
become a topic of public discussion recently due to the astronomical rise in quarterback contracts
over the past few years. Due to the increased availability of information surrounding salary cap
mechanics and contract figures in the NFL, it has become easier for individuals to utilize theories
from subject areas such as economics to figure out if they can determine an ideal answer to the
question being considered.
With that being said, it was disappointing that the investigation undertaken in this paper
was unable to determine a true correlation between the two main variables under consideration.
Utilizing separate regressions for each of the ten seasons showed that there may be some
uniformity amongst the NFL’s usual happenings, but at the same time, there is no doubt that
specific seasons could be seen as outliers. Hence, it was interesting to see the results produced by
the aggregated data, as it proved that there can be statistical significance to the relationship
between winning percentage and the fraction of salary cap space dedicated to a team’s starting
quarterback. However, I believed that there would be a negative correlation, and the aggregated
data appeared to produce results that indicated a positive correlation between these two crucial
variables. Even though the hypothesis at the crux of my argument was voided by the resulting
regression data, it may be fair to say that it proves that there are multiple variables that have the
ability to impact an NFL team’s capacity to achieve sustained success. As covered by the
researchers mentioned in this paper, this could include the ability to recruit and maintain talented
individuals in the team’s front office and coaching staffs. Running these two units efficiently
would enable NFL teams to constantly infuse their rosters with young talent as the years go on.
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However, it is clear that my work on this subject matter was also very limited. I did not
have the requisite experience or credentials to undertake a project of a grander scale with
econometrics or regression analyses that could have done a better job of figuring out the crucial
components of the data I utilized. Furthermore, without being able to consider more
mathematically complex variables, it is hard to definitively say that my analysis is not flawed in
certain aspects because I took the data at face value.
Future investigations on this topic will certainly be quite interesting, as the NFL salary
cap expands due to expected revenue from their new television and gambling partner deals. As
approaches to NFL team building evolve, there is no doubt that economic investigations will
evolve to better explain how and why variables behave in certain manners!
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Appendix A Table 4: Data from the 2015 NFL Season
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Appendix A Table 7: Data from the 2018 NFL Season
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Appendix A Table 9: Data from the 2020 NFL Season

30

Appendix B Table 1: Regressions from the 2012 NFL Season
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Appendix B Table 2: Regressions from the 2013 NFL Season
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Appendix B Table 3: Regressions from the 2014 NFL Season
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Appendix B Table 4: Regressions from the 2015 NFL Season
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Appendix B Table 5: Regressions from the 2016 NFL Season
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Appendix B Table 6: Regressions from the 2017 NFL Season
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Appendix B Table 7: Regressions from the 2018 NFL Season
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Appendix B Table 8: Regressions from the 2019 NFL Season
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Appendix B Table 9: Regressions from the 2020 NFL Season
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